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Abstract (Basic) : JP 7161634 A 

The method involves formation of an amorphous silicon film (12) on 
a glass substrate (11), Later an ultra thin oxide film (13) is formed 
over the silicon film. Then, a salt soln. (14) such as, acetate salt 
soln. which contains catalyser elements like nickel in the proportion 
10-200 ppm. is added to the oxide film and left for a predetermination 
time. Spin dry cleaning is performed by a spinner (15). Then, heating 
is carried out for four hrs. after which laser light is irradiated. 
Thus, a crystalline silicon film is formed. 

ADVANTAGE - Controls density of catalyser element in complete 
crystalline silicone film. Obtains serai conductor device with high 
characteristic. 
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ABSTRACT 

PURPOSE: To perform both heat t rea tmen t' and laser beam irradiation by the 
method that uses catalyzer element which helps crystallization and provides 
crystalline silicon by specific time heat treatment at a specific 
tempera tu re. 

CONSTITUTION: An extremely thin oxide film 13 is formed on an amorphous 
silicon film 12 formed on a glass board 11, and aqueous solution 14 such as 
acetate solution with 10-200ppm (adjustment necessitated) catalizer element 
such as nickel is applied. The glass board 11 is kept for a prescribed time 
under such conditions and is spin-dried using a spinner 15. Then, four-hour 
heat treatment is performed at 550 deg. C, laser beams are applied and a 
crystalline silicon film is provided. The ccncen trat i on of the catalizer 
element in the completed crystalline silicon film can be finely controlled 
by adjusting the concentration of the catalizer element in the solution. 
Thus, a semiconductor device which has high-quality characteristics is 
provided by using the crystalline silicon film. 
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C 1 tf— (S?fi3 0 8 nm) S:fflViT^^IKl 2 0 10 

[0 0 5 9] *fc:±teU-lf-^(Dfigl*ieic43ViT, 

T*^, iof^<DM^«2 0 o'c~4 5 ore^-rffT^^ 
[0 0 6 0] **jg«»jic*viT, mm.mm.. u-mnfi^^ 

{C*5tt^^-;/'5r;K;OjgK$r 1 X 1 0" atoms cm-'~l 20 
X 10" atoms cm-'©|gHt?$fJffllBltlT'SD. I^^tc 

m^9L^m(^T&^^'tn.]iKV\zmm-r^ zl t-h^nimx-^ 
[0 0 6 1] ^mmm-^^\^rz^ofsj5m\z^-oxi^^ 

[0 0 6 2] m^\t. mik^mmm±.\zy-i vmm^^ 
'mzm.m(r>m^<Dft}^\z-r^m»j-m.^mx. mm^m^ 

[0 0 6 3] L:!5^L;it*^e. iSSttS*]^*^!*^ 
>i^^-h©ai.i (5M*?Jt) ^:*:^< 40 

[0 0 6 4] ^±.m^rz^o\z. m.ijmz^mti^^^\^ 

X$,^<DX. c:©MJ^S:¥«^^SMC0fi&14M^?t LTffl 

[0 0 6 5] c^js«»j3D :^mmmit. :^%m<Dy3m^ 
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[0 0 6 6] ia3l:*||3ig^J©f^fi!XgCD«S$^T. 

[0 0 6 7] ^LT. ^^m^mm^mmmi iimmfa: 

5&j*T'5 0 OAOj?$ICfi£]^-rS. ^IxT.' g^mffci^ 

[0 0 6 8] ^bTl 0 ppm»x>v^r;U^^*Ufc# 

k°>h*7-f$rfTP. ^ A- -y 7 T m IC J: t> TSffb 
a*m2 0 i:2 1 S:5t0|^#. 5 5 OS, 4BtraC5linl^ 

[0 0 6 9] ±miam:{&mt:noz.iz\z^-DX. 
^^^\zimBm*^^t£iyXi^^m.mx$>^. $e,{cK 

r FX^->Tl/-lf-3t^2 0 0~3 0 Om JT-SgW-t- 
-»f-^©flg»xgtc*3ViT«. s«^4 0 orig^Jcin 
eioxgioT, m^0fc.^\zwtEvx^^^mm 
m^mt \^xm^^&m^fs.fjn^. 

[0 0 7 0] :k\Z. ifSS^kbfcS^JK*A5'-x>/fL 
T. 1 0 4 ^fl^JEig-r^. C©^<^Wffii®10 

4«TFT(7)ffi14H^«fi£-r-5o ^bT, JP^2 0 0~ 

I 5 0 0 A. d 1 0 0 0 AcDgf-fbS^ 10 5 SrJ^ 

^T-s. :L<DmimMm\itf^ hm^mtx^x^mmt 

(0 3 (A) ) 

[0 0 7 1] ±mmit^mm:i o 5 <Di^mizitiiMt^'£:- 

ST'*S= z.z:x\i. TEOS^Jlilsftb, mmitfe 

tC^^Siaai 5 0~6 0 or, Jf$b<tt3 0 0~4 5 
O'er-, RFT'^TTx'CVDfe-C^^^ • itabi^c. TE 
OS tmm(D&tlit\tl : 1~1 : 3. ^fc, 
0. 05~0. 5torr. R FA"? — 1 0 0 ~ 2 5 
OWtLfz. $)^\^^itTEOSt:mntL'X^V>:ff7. 

I I MJBE C V D b < ttit ffi C V D J; o T , 

aifiias^s 5 o~6 0 ox:. jfsb<«4 o o~5 5 
ox:tLxm^i'tz. ^mm. mm^\^<it^v>(D^ 

m^X'4 0 0-6 0 0"C-C3 0~6 0»Tx-;Ubfco 

[0 0 7 2] dC9t»eMTK r FX^->V— l^— if— (jg 
S2 4 8 nm, 2 0 n s e c ) ^^^^ifttlt 

m^fi^yt^mit-r^:itx. ->'jn>«i^i o 4<Di^ 
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[0 0 7 3] -^CO'i^. 2 0 0 0 A-^l UTn<D7Jl5. 

/■^^--y^L, f-fhmmi0 6^J^^-t^o 7)IS. 
=.'yiK\ZiiXt)>i^OA (Sc) S-O. 15~0. 2a 

2 2 0 VS-e®ffiSr±tf , -^-Ote^T 1 B^PB^JtbT^ 

1 5 0 0~3 5 0 OA. m^i£. 2 0 0 0 A<Dm®Wt^t 
miO 9 Sr?gfi£-r-5>, (0 3 (B) ) 

[0 0 7 4] ^(D'^. -r^>K-hr>yffi cr^xvK 

^^-^ (PH, ) Srffltife. H-X»«, 1~4X10 
" cm-' ^r-r-S. 

[0 0 7 5] $e>tC. EI3 (C) (C^-rj;5tCKr FX 
^->-7— 1/— if— (j^S2 4 8 nm. /t;i/;^iBS2 0ns 
ec) ^WMhX. ±iB^i|i6#;ffi^©^AfcJ:oTi^ft 

^)V^—mm.\-i. 150~400mJ/cm' . iff * L < 
tt200~250mJ/cm' Tab^, ClpbT, NS! 30 

my mm los. 109 ^j^^t-s... ;ine.o 

^J^©->- hSt^L^i2 0 o~8 0 0 Q/^aX'$>z>rZo 

[0 0 7 6] Z.(Dj:miZiS^^X. U'-if— ^SrfflVi^ft 
t>0(C, :7 5'>;'->^5>7'^<S^fflLT@B*FBl(C 1 0 0 0 
~1 2 0 0'C (->»J n>^X^'-CDMgg) ^-C±#S 
-a-. UM^irtam-r^. ^^tyn>^RTA (^fc!>yF-+f-— 
• yx— ji/) (RTF, ^tfy h • +1-— • 

[0 0 7 7] ±®tC«rB^«ifiiiii^ 1 1 0 tbT. 40 

Dmzj:^xm^t^mm^m-^ 300 0 s 
«iasji2 5 o~4 5 or, fiHj^fi. 3 5 ortf -5= 

m.mzmmT^. ms (d) > 
[0 0 7 8] ^LT. mm^m^^i 1 o$x>;/f^>yix 

T. lai (E) tC*-rj;'5{CTFTCDy— X/Kl/'f > 
>©BB®112, 1 1 3 S^JgfiKT^. 50 
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[0 0 7 9] t^5tE. •^^x-^9!m^m^^x--j'r)v%m 

[0 0 8 0] bd^L, *^i£«aj®J;5(Cl 0 p pm®{£ 

[0 0 8 1] 7|c^4'1?3 0 0~4 0 O'CTO. 

l~2B#F^7x-;i/LT, i^'JnX^TK^^bSr^T-r 

{::fPS!bfc#IS:©TF T^-y' h 'J i^xttfrffi^mbfeT 

-©TFTtt, y-X/Hl/-f >fflJ® 1 0 8/1 0 9 t 
'^^r^)Vm&m.WLl 1 4Sr*bTViS= Sfc 1 1 5:d<N 

[0 0 8 2] *iiss0ij<D«E£*gi>^bfes^. mt^m^ 
fc:#aE-rsx>;/ y;KD«*ii. 3 x i o" c m" ' ass 
-SViti-^e-nKTCD. 1 X 1 0"atoms cm-'~3 X 1 0 
"atoms cm-'Ta&'5<i:#Ae)tl-2). 

[0 0 8 3] :*:*ig0iJ-Cf^Sl$nfcTFT«. ^»lS75« 
N5^V^-JU"C1 5 0 cm' /V s {i^iCDfeWd^'^enT 
V^^o *;tVo *>/h^<^*f;5:#ttSr=ft-bTl'^SCt;6« 
5l^:SnTV^-5, ^i(jgECDA*7U/^fc± 1 0% 

tc J: -S ^ Stt (D |{| S t i C J: I a J: ^ CD i: # ^ 
n^o I^-- »f-?t©^$:fiJfflbfc«-&lCtt. N5^-\"^Jl' 
^T15 0cm' /V sJlJi±<Dfe©<£^^tC#^c:t7!)^ 

[0 0 8 4] C*ig0ll4] *^|J£^J{C45ViTtt, ilSS^ll 

2\z7^-riio\z-yy)v^m^m\zmxv. ^<Dm^t^ 
[0 0 8 5] s4tc*iiigCTofPSS{ia*^-r. s-r. 

»«2 0 1^St#b> TEOS (T-h^ • Xh^^v- • -> 
7» i:^*<£®!i4:^XtbT7'vXvCVDft{Cj:o 
TiP^2 0 0 0 A©^{b3^^©TifeM2 0 2 ^J^fSr 
■5. ^bT. y^XvC VDSiCJ:-3X. if[S 5 0 0~ 
1 5 0 OA, 0ij;^til 0 0 0 AoSIt ( I ^) ©IfSK 

s^M2 0 3 ^rfiE^-r-s, ^■iK.\zmmifi\zm-^ 5 o o ~ 2 

0 0 OA, mA.VS.1 0 0 0 A®m'fbS^M2 0 ss-:?'^ 
0 5^a*?W{CX-y5^>i^bT, #^aK]^*WStti bfc 
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mm.2 0 6 'tmss.-r^, 

[0 0 8 6] ^Lxnmm2iz^vrz:^miz^o^^it 

[0 0 8 7] z.(D'^. Mm^mmrFxs o o~6 2 o 
r, m^itssov., 4\^m<Dmm7——Jv^ff^^. s 10 

mtimmvrzm^2 0 e^m^i^ti'X. ^wxm^n 

T^gajbbfc^^i-, ^^2 0 3tt«l:^[6]{C^S<kLfcSI5 
^i-^^f, 2 0 3T'5^:^tlS^:^l6]-\C0^^(i. 2 

5(immmx$>^o ^rz^0m^0^A:^\^\tm.m <i 1 
i> ^:^\^x$>^z.ii-dmm-^tix^^^o 04 

(A) ) 

[0 0 8 8] ±t?.i}ammmiz.i:^m^itT.m(Dmz^ e 20 

IC*^7t©SgWiCJ:0SsSi«2 0 3(Dm^^^m&-^^ 

tfCi-DTfT;^^. ClCDXe{Cj;-s)T. ^^J-r^^T-iSiaJlO 
b ;t CD Isi^cDgdll :i t tS^T^ ^ , 

[0 0 8 9] m^^coytmiiVx\t/\u^>^>zf=s:m 

/N— ±»ii.^7&^ 9 0 o~i 2 0 ox:comiz$>^^o\zm 
m-r^, Mi$^^lz\i. '>'J:=i>K7x./\-izm!st>jb./ufzm 

mM<Dum^=E^^-vx, zn^mi^mcD^mizy ^ 

tl5 0~2 0 Or/S*. ^?a«g^?&aiT2 0~ 1 0 0 

[0 0 9 0] -Aiz. m<tmmm2 0 stri^^rso cio 

X>v5^>ybT. St»e«ffi'ttgfflJ^2 0 8 iSrJg^-r-S). 
dCD^. 04 (A) T2 0 6T'^$n;t^J^«. -■;/^r 
^U^S^it^^AStlfcM^TSO. =iyy)lt)mmmiZ^ 40 

- <;/ ^r;i/75tii5 tci?ffi-r z. iz timm ^ nr i/» s . ci 

ne.©ffiJ®-t«. ^©■fPelcoM^tcittebT-iyir;!/® 
Sgfl[diiSti;ii*^*iJ0«bTU^. \^Tzifi-oX. *lliSC»J 
iciiViTti. S14W2 0 8 (::*3ViT, c:ne><Dr.-y^r;i/ 
ffiS ® iiS t > M«>i« 5^ V ^ J^fiX® i S;^ u J; (c 
bfc. 

[0 0 9 1] -e©!^, 1 0 0#:a%CD*^^^^tf 1 0 
MJE. 5 0 0~6 0 CC®, ft«WtC«5 5 0'C<Df?H 
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(S^M) 2 0 8<7)*®$:®!<t:$-a:. S?<kS*M2 0 9 

■^Y&mt^. m{\L^m^(ow^\t.\ 0 0 oAii-rs. ?^ 

i?^t:JcJ;oT®5<l:]^*)K2 0 g^j^figbfcK)-^. S« 
yy^-ynmn. ( i ^ee. 100%), 4 0 ot: 

iZ^m^it^, ^bT. C<;Ot<iffiT'S«{C*tbT. J^S 
0. 6-^4 fim. m^lit. 0. 8~1. 4Atmtce— ^7 
$rfc-r)#n^S:3 0~1 8 0fJ>8g*tb. l?-fbS^M2 0 
9{c*fbTS{i:«a31<&2(£-r. ?i*3^(Di^. SiB^tCO. 
1~ 1 0%<Z)HC 1 SrSAbTfeJ;^^. (04 (B) ) 
[0 0 9 2] fl^i^l-iT, X/1-y5"J >5^fe{C±oT, 
]P$ 3 0 0 0~8 0 0 0 A. 01Jk.«6 0 0 0 A©T;1'5 
zi-^/A (0. 0 1~0. 2%(DXtl>'J^J:.=^^tS) ^ 

T. y-f hmiS2 1 (02 (C) ) 

[0 0 9 3] $e>tc. c:wy;i/5n':7A©fl:iScos®$: 
I^SSE-fbbT, ^®fcs?'ft;;|^B2 1 1 Srj^jsg-r-s. :i® 

—jum^'px'fro. m<iti^mit<^m2 i ioji$«2 

OOOATab-5. ;/i*3, :icD^fb#»2 i i fi, ^<D-r^ 
±tei^®l!{bxSTft«6s:i<h*t-c#^o (0 4 

(D) ) 

[0 0 9 4] ^tC. -f ::d->K-bf>i^j4 (y^XvH- 

fcr>^ffi^:fcm5) {lioT. (v-;^/H 

■^y^f Ml® 2 1 0 <»:^«^H®®E'fbS2 1 1 S:VXi7 

-(> (PH, ) ^fflVi, JlPjS«ffiS:6 0~9 0 kV, M 
;^ti8 0 k Vfr-S. K — X 1 0"~8 X 1 0 
cm-', 4 X 1 0" cm"' if^o CICD^ 

NM<7)7F^5E#|ffli^2 1 2<i:2 1 3*J^fiKTS^:t/5« 

^4^;UTFTO«^tt-7-f i^a^JObfc^WU-i^ 
(::i-7a«ttfeVi5) ^<B2gET^-hT'WSiT^-5o 

:$i^mm<Djzoizm^-{:/-^h>ji'7.(Dmm^ 
mm-r^TFT\z:ti\^^xi-iSittf-fimm'tn^rz!s^izmm 
mm izmm ^ nrzmmAm ^mt^^^ ^ tc u - m^*^{s 

[0 0 9 5] -^-Oft. tf-7tOBB|^(cJ;oTTr:— 
)V^no. If— ^irbTtt. K r FX^->V1/— 1f 
— (jSft2 4 8 nm, /-?;l/Xi|@2 0 n s e c) ^rffll^^ 

X:^;i/^-^^*i 2 0 0 ~ 4 0 0 m J / c m' . 
^JAtf2 5 OmJ/cm' <h b. — *^^t't3# 2 ~ 1 0 
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CDMItS§f'*«<£: 2 0 0 ~ 4 5 0 "Cig^iCSpfSf -5 C t 
tCJcoT, *!)m$li;*c-&L«e)Tt)=tV^. (1^4 (E) ) 

[0 0 9 6] mi^x, 6 0 0 0 A<Dmi\:^mm.2 i 

[0 0 9 7] mm^^2 14,21 5tcn> 

2 17, 218 ^m^-r^, mmz. i ^eecdtk^iih lo 

^7i/7^^:/-7h>Ji'7.©H*|5IgS<&^fi£-r^= (04 
(F) ) 

[0 0 9 8] *:Jl^S0iJt?fp^3bfcTFT^iiS^^6^s:^§ 

[0 0 9 9] CUSSES) 05 tC*:|^ig«S|G)f^^IS© 
^MiaSr^To S-r, S« (n-->^:^7 0 5 9) 5 0 

i ±.\z7.ny^^) >crmzii-Dxm^2 o o o Aroggfb 

^io:LfS.-:>1tm:. 0. 1~1. 0 "C/^J-T^^MatAT 
-->^77 0 5 9SST«, 6 2 0~6 6 0'C-C1~4 

mmY--jvi^rzm, 0. 03~i. oxzy^^. jfSb 

<«, 0. 1~0. 3'C/^i-T^?^b. 4 0 0~500 

v^x-umTf)ii&.rvtzmmxwit)mft^\>K 

[0 10 0] -AiZ. T'^X'-TCVDfetCck-DT, ff^ 5 30 
00~1500A, M^lil 0 0 0A®X14 ( I ^) CD 

mizj: Ki ^^mmmm<^mm\zm^^t^m^-r^MU7L 
miii'X-yirji^mx-r^, "ti-x^mnmm. (:k^ 

JE) , 5 5 0*0. 4mmT-—Jll^X^^if$ii:^o ^ 
f,lCK r FX^^vVl— 1f-S:,^.ltL, $e,{C«§S<t^ 
et)S$-a--g>, ^LT, ^*MSr 1 0~ 1 0 0 0 AtmA® 

liM) 5 0 3SrJgfie-r-5. (0 5 (A) ) 

[0 10 1]-?-©^, 7 0~9 O^WTKP^MiSr'^tJl^ 40 
JE, 5 0 0~7 5 or, ft^e<JtC«6 0 0"CO^^f?ffl 
a$:**/'g!^= 1 . 5~1. gcDit^-C/l-f ov^x:^ 

y Rit-mt:m\'^xm^t^o *^*^-5SH^4>fc*5i/i 

T, 3~5BtF^ScH-r^c:t{cJ:oT, 

ft:^?i±. 500~1500A, «3J^(J 1 0 0 0 AO 
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^. SE<t:3*^JK(Dj^$«g!'ft:$n^^*m®2fgT-*-2. 
(Dx, 1 0 0 0 Awff^cDg^ai^^'fkbT. 1 0 
0 0 A(z>m<t^mm^mzm^iz\t. m-otz^mm(Dm 

$tt5 0 0 AitipCltlC^^-S. 

[0 10 2] — fistcgf^t^^iti (i^-r h«6s^m) tffitt 

*»<b, TFTiLTCDil^ttS-rfili^-e-'SfcCDT* 
«i teste* t^.cDS^^4>'i:^*Mii>^-&-5 1 v> 5 #SS:=b* 

[0 10 3] mm<tiz^^xm<tT&mm5 0 4^m^i^ 
tz<D%. mi&^--mi\:-^m^mm. (i»)e, i o o 

%) , 6 0 0'CT2B#KT:r-;i/-r^,. (05 (B) ) 
§l#i^UT, MffCVDjifCtoT, ;P$3 0 0 0~8 
0 0 0 A, fi«l;^«6 0 0 0 A<D#^a^* (0. 0 1~ 

0. 2%(Dm^^ts) ^^mr^o ^lt, h^k^/^ 
^) izr^mmm^n^T^^mim (.z.:ix\tm) ^mta 

f-So H-t;>y:^;x<i:LT. >'*X:7W> (PH, ) 
^fflvi. iniSmffiSre 0~9 0 kV, m^its OkVt 
-r-So h*-X»ttl X 1 0"~8 X 1 0" cm-', 
«, 5 X 1 0" cm-' tr^. ::co^^, N^o^^FMt; 
ffii^ 5 0 6 t 5 0 7 fjm^^n^o 

[0 10 4] ^-if-7tC0MW(Cj;oTT:r- 
JVff^, I/-- y-'-^iUTti, K r FX+v'V^'-1f- 
(^^[S248nm, /i;UX<ig2 0 n s e c ) Srffltifc 

x;^;U^-gfidi2 0 0~4 0 Om J /cm' . 
«s|^tf2 5 Om J/cm' tb, — IC-:?^ 2 ~ 1 0 

C0MMB#{ca^S$r2 0 0-4 5 0 -CigaJcJjn^-r^ CI <t 
JcJ;-pT, S^m^ii;»c-&L86TfectV^o (0 6 (C) ) 
[0 10 5] Sfc, Cl®xe«, ift5!^^1.)¥;tCJ:^5>-/ 

0 *)^^'fbi^feai*^«KiR^n^-r<. i o o o'cu 

ty&^T'^-a, ^<0;K®, ;tf^7.»1S (S*n^«:tf7X 

»«t'©'R$n-5);&i, pjtg • ja5!p^1-7^; (&go. 5-4 
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[0 10 6] gc^^T, 6 0 0 0 AC^-fta^lKS 0 

T(^«S • @a^5 0 9, 5 1 0 S'Jg^-r^, 1 
^JE©*^|?ffl^T3 5 O-C. 3 Q^<r)T——)V^n 10 
Vi, TFT^^J^fS, (0 6 (D) ) 

[0 10 7] ±IB{C^T:&ffiTt#e.nfcTFT(Z)^S!jS 
«110~150cm' /V s . S mt 0 . 2 ~ 0 . 5 
v/tifT^ofc, Sfc, |iHt;^:)&ffitcJ:oTy— x/F 
^1' > tc /In -^7 m $■ K - tf > ^ b ;t P 5^ ■^^ JUS T F T 
fPKbfctCl^. i^t!j*«9 0~ 1 2 0 cm' /V s , 
S{i«0. 4~0. 6V/tiTT*f9, l>^©PVDfe^ 

T. i^i!)^«2«im_hie5<. smt.2Q%}£KAi^m.'>\. 
FT«i 0 0 o'C(D-mMmmt\z^-ox^m.^nrz.T¥ 

T (C i e. V ^ Ai? /^iiail S:^ b o 

[0108] mmm me t-*iiis^j<75fp»!xs© 

FTfCWr^, 

[0 10 9] i-r, S« (n-->i/7 0 5 9) 5 1± 
i'JP$2 0 0 0 AoSS^kSP^cDTJfelKS 2 <&?^J^-rSo 
1^ ^{C7'^X^CVDSlCJ:0^^K^*m*2 0 0~ 

1 5 0 0 A, Z. Z.X\t 8 0 0 A«*tt ( I <7)#ffiK 30 

■ttSr^ e legist ii:^, ^bT/t^-n>^^ff7i'5 CI 

•?-bT^ e.{'att->U =i>MJ^SrSoT. J?^ 1 .0 0 0 
AO^Ci^^M 5 4 $:J^fig-r-5. 
[0 110] §I^S*ViT. X/^^^v^'J >^^ffi{Ci-r>T. 40 
3 0 0 0~8 0 0 0 A. «S1^«6 0 0 0 Aot;1/5 
-■^AM (0. 1~0. 3aa%OX:^J>>"::7Ai£r-g- 

1 0 0~4 0 0 AC9»Vi|©^g!{ti^<£-Jgfi£-r-5= ^b 
::oj;-5lcMSbit7;l'5n>^AK-htC. Xtf>:3 

ti. :7:t hi^i^x h©-7xi7 5 6 35tj»?¥-r-5, (me 

(A) ) 50 
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[0 111] »«^i 0%->:2.':;S?7K?gJ^{c«« 

b, 5~5 0V. «3JAa8 VG5gmJEl:l 0 — 5 0 0 

Cajx.li2 0 05i-|^ffi®?{t;^:i3Ci^c-5::tcJ:oT, 

5 0 0 0 A<D0'KVio:>m®mtm 5 i^f^ vm. 

ffi©#J®tC}gJ^-rS. y-l* hmS0DJi®{Ctt-7Xi7;H-5 
6 :ii^#fiE b T © T . I^S^E^klS S i ^ f iSff b ts. 
li. (06 (B) ) 
[0 112] ^tC. V7.i^t*<&|^*bT, y-l* h«@± 

s^sm^-e-. 3%s5Sf«x^i^>yja-;u^M 

(T>^:XTTft'14{c:pHifilSbfcfeO) 4'fC««<&a 
«b. ^tl\znM-^m.\^X. l~5V/^i-, «a|;t«4V 

x^xms.^1 0 ovi-r±#$-&T, i^ffiSf^b^fTTi 
1 0 0 oAm^^n^o :i<Dm@mit^<oMi&\t 

5 0 VgiJiTfeS. (06 (C) ) 
[0 113] '^\z, H^-f x.y5^>^yft(cJ:oT, ^{b 
S^K5 4$rX-y5=->^T'2). Cl©X->5^>i/iCt3ViT 

r<y)mit^mm\t:j:>y^>if-^n-r\z^-f hfimms 9 

tbT^-S. (06 (D) ) 

[0 114] •A\z, mm. mm, mm, mmo^mm^m 
^^x^7immmmit<^5 7 ^x.y^>ifL, m^nmm 

ffitCioT, ->'J=i>^J®3 3tcy< h«S3 5*5J:tX 

mm(n0rjimmmmim 3 7 <£^Xi^ t bT^FM*^ 

(«l) K-fcf>i';^xtbT, ^^rx^^- 

> (PH, ) Srffllri. SnSmffSr5~3 0 k V. M^it 
10kV<>:-rS. H-X»« 1 X 1 0"~8 X 1 0" c 
m-'. 0aA«, 2 X 1 0" cm-' tT^, 

[0 115] dOH-lf >i?'XStC:fel/iT«, '5r*-i' hjjife 
i^M5 9TM«$nTVifctVi^^6 0 iw«ii5iS*©j^75^' 

aA^n^*^, y-i- hiii6i^5 9T'*s«ffitDnfc®«^ 
6i{c*3ViT«. hmmmi^m^tf£-:>x, n-tr 

>i/a«ii>;5:<. *||Jfi0iJT^i> M^6 0®0. 1~5 
%c7)^Mifeb75^aA$n;^c;^i.i, dcD^m, NSwKS 
ST$Etl«^6 0*5j;t;C{g;jgaf;fi^!^^i^6 l/O^JgfiK^ 

n^, (06 (E) ) 

[0 116] ^(Dm, tf-7tS:S§#tbT, 

^gli^fcT-S, m^^X, 6 0 0 0 A<75g?<fca*M6 

2 t:mmil&mi¥0 tbTy^'XvCVDStCj;-^ Tjg^-r 
-5. -?-bT. H^II@<t;?C-5 I TOe@6 4^J^figf 
^. $f.tC3>:5'i/ h*:-;i/^J^fiEbT. ^«*t3|Sf« 

S{b5^5'><i:T;U5Xr:7ACD^Jltt{CJ:-s)TTF 
TC5y-X®J^, H K >fflJ^®«e8 • iH^ 6 3 
-r^. 1 Mffi©7Kig#HaT3 5 Ot;. 3 0 5i- 

^v'X^d^^fiKT^. (0 6 (F) ) 
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[0 117] :^^mmx'it, vi*3«0^ffiie«KL"f > 
(LDD) mmtmcmm^m^::tfii-v^^. ldd 

TS.-5Ci*^^^tlTVi^*^ *3IM0i|-ef^SS!LfcTF 
Di£#^7'D-lr;;^tctfc^-r^<i:, 1 lei® K 

ii5iiS^M4affi^6 0;6«iii«$nTti-5Cli:{Ci|$ii;6i35 10 

[0 118] :^mmm<Di^m:^m^m\^^x. ^ommu 

T F T t $ ti ^ 4*14 i; T 7 -fe <y h s 
^m^m^ti.rzTFTtz\t.mm:^'h<Diiu^o 

[O119]07fC«. lt$C«;tf7XS«±{C5='<'Xy 

I'-d^e.. CPU. >^^v-^xmmvtzmmm^^m 
mmmmmz^mi^. ttiE^^'j-«> Ti^5^^'>^vh 

s&®/t^;KtaW®>^^rU-Tfe^= mz. ^CD^iiEp^ 

m&nzmiE-r^ftist><o^o^x$>^o -rui:)-^. m so 
ffi^SritcT. ^m<r)mmn\::'m^^tis.^^o\z-t^ 

[0 12 0] CPU.h^^:U— «aa©n>tfa. — i?® 

[0 12 1] -?-bT. c:ne.®iHiKo-e-n^nicjgbfc 

DD^^OiHttO. 4~ 1 //m, ^JA«. 0. 6 Atm. 

;i/g8Mm, 5^-v:^.;Uti2 0 0 Aimi L. LDD^ligc© 
4S«0. 2~0. 3wm. ■^Jxff, 0. 2 5/xm, IBIU; 50 



< P^-V^-;USTFTtC*3l/iT«, g^r^;i/S5 /xm, 
^^V^-IHtlS 0 0 m<t L. LDD®^®i|ii«0~0. 
2 Mm. 0. 1 /xmo -^n — tc^jV^Ttt, 

N^^^;l/aTFT-e, 5^^4^;i'S8 ^m, 5^^^;H|iI 
lOximtb. LDDfflJ®®i|iittO. 3~0. 4Atm. 

0. 3 5;im, l^i; < P^i' :^i;i/ST F TiCiJ 
ViT«. 5^-\'^;US5 ;ttm. 5^-V'^;H11 0 MmtL. 
LDD^i^cOi|@«0~0. 2Mm, 0. 1 

t-rntsivi, laetrijtt^. cpu. a;^:?}^ 

— h, ttE^^r'J— . ^*U-ONTFT, PTFTtt 

pissteaf^. i&m^'m.-fi^n'fn-'5r-iinmz-LY>v> 
7 4<£«ei^«H^*-r^isi— s«±(c}^fiK-r-5ct*^-e 

[0 1 2 21 *^B^{c*5V^T«. ^fi±affiJ®Wi|l^£2~ 
;^t>-^, NTFTT'«. Wm.\Z\^W^W^^. ^fc, P 

TFTTM«t::PS^M#i*^SnL. Sfc. S*?Mt3 

mm. mM. ^m^^mm\^x-^mi^^^^^-t^^ 

[0 12 3] Sfc, ilim«ffi(C^l-j-&n&TFT<£Si!j 
-rs F^-f /\*— mSSWTFTtLTfi, 0 3~ia5tC5^ 

[0 12 4] 

[^i;^] ®!i«7cm^»AbT{Sta-C@BtFB^Tigffi<b^ 

■a-, ^ ^\ziy-if-^^tz\t^^^m^vrz^^itmm 

[iHl] *if£0^icoxs$s^-r 
[ia2] mmm(Dj:m=s:^-r. 

[HIS] nmm(Dipmr.^^^-ro 

[0 7] ^li^JcDSfiE^S^-r. 

(^^#®ra] 
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1 0 9 • • • Hi/-r >/y-7.ffi« 
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